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- = Foreword -

. The information on the following pages is the evaluation of the second year
of a three year project designed as a demonstration program to create

an awareness and a.willingness to try non-conventional methods and tech-; ;
niques in teaching elementary ecience in the Clover School District. g
Specific goals of: the proJect were (1) to increase science achievement

among fifth, sixth and seventh grade pupils of the Clover Middle SChOOL gg
and (2) to determine the degree to which student attitudes about science.are
rchanged as a result of teaching science concepts by the laboratory tech-;'
fnique. | . | '

| A teacher-coordinator has been employed through the project by the 5,
_Clover School District who has the major responsibility for the conduct %5

of proJect activ1ties. A teacher aide has been provided for the program

"through the use of iocal funds. During the 1969 1970 scnool year a pxogram

outline was developed by teachers and SFi nne coordinator which outlines
the program for teaching science concepts by laboratory techniques for
students in grades four, five, and six in the Kinard Elementary School. jw
This guide was published during July, 1970 and distributed to teachers in
the district for: use. During the summer 1970, a program outline was developed
;for seventh grade students and was utilized during the 1970-71. school year.
.Due to a district. reorganization the program was changed from Kinard
Elementary School to the Clover Middle School. Students in the 1970-71
.experimental classes (5-6-7) were students who had been enrolled in the
Tgéexperimental clasaes the previoue year (4-5-6). 1In addition a: variety of
i materials for hahpratory acience study have been identified developed |

?é'and utilized.
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. A. Process Evaluation -7

The process evaluation has been conducted by the use of local district

. U ;
personnel, S. C. Department of Education persunnel, and an out—of—state _

consultant. 3

The superintendent of the Clover School Dis rict and the principal
.of Clover Middle School have worked closely with the science coordinator ;
in the implementation of the project. Classr)om visitation and consul- |
tation with the coordinator have been the primary means utilized by these.
individuals. Herb Tyler, Field Testing Coordinator of the Region V ?
Educational Services Center has served o assist in project implementation
and to provide feedback and suggestions fer project improvement. Dr. Donald

lﬁibler' R science consultant of Furman University has served in an

advicory capacity to the project during the school year.




B.

Product Evaluation

Objective: To incrééée the science achievement arong 182 fifth, sixth,

- and seventh grade pupils enrolled in the Clover Middle
School us:follows:
Qe Fiféh;grade from mean of 5.1 to mean of 6.5
b. Sixuh;grade from mean of 6.5 to mean of 7.5
Ce Sevouﬁh grade from mean of 7.7 to mean of l.5
as measured by the Stanford Sclence Achlevement Test
through the provision of a science program ut11121ng

laboratory experiences in a dlscovery aporoach.

In order to determlne whether or not there had been 1ncreased achieve-

ment in science durlng the academic year, the Stanford Science Achieve-

:ment Test was admlnlstered to the six experlmental classtrooms and the

four control ﬁlassrooms as a pre-test and a post-test. The pre-test
was administered’ on October 8, 1969; the post test was given on May
8, 1970. Equlvalent Forms X and Y were used for the pre-test and
post tests, respectlvely. Intermediate I level was used in thee
fourth grade, aﬁ&,Intermediate IT in the fifth and sixth,grades.
In March, 1971 a post-test was administered and the post-test
test from 1970 was utilized as a pre=test.

The Stanford Science Achievement Test is a valid instrument
for measuring achievement in traditional curricula. It is less
valid , however, for measuring achievement related to the objectlves

of the new sclence curr1cula° 1ts empha51s appears to be on the

‘recall of facts and concepts rather than on the processes of
fscience and the functlonal dpplicatlon of conceots. The . limitation

fof such tests for the purpose of evaluating experimental programs

:llke the Clover 801ence Program has been often noted.; They continue

;2- 4




because appropriate standardizedi

to be used, 2as in this case,
Tt should be noted, also,

‘instruments are not yet _available.

that a test valid for the experimental program would suffer a lack

relation to the control group science program, this

_bf validity W1th
WO nrograms with different

is the dllemma 1nev1tably faced when t

objectives are compared. Scores on the otanford Seience Achievement

nal objectives ard

‘Test, then, will reflect achievement in traditio
offer a basis of comnarlson between the experlmental and control

“groups in such ech1evewmnt.

b
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Analysis of Data . |
Examination of Tables #1 2, and #3 reveal that the objective for
science 1chievement has been met.with the experimental classes. The data
was analyzed usinghan IBM 7040 computer in conjunction with program |
3 MANOVA (Multi-Varlate Analysis of Variance)from the University of Miami :
Biometric Laboratory statiétical package. | .
The achievement data consist of 11 classes, 6 experimental classes;
and 7 control classess-—two classes in each grade (5 6 7) with the exception
of cOntrol grade & which contains 3 classes. 2 7
The data lend themselves naturally to analysis by a three factor analysis
of variance designlof grades X treatments with teachers (classes) nested
withln the cells. \Examination of the clasa means in Table i1 shows little
- teacher effect within cells, however to increase generality the design was
treated as though teacher effects do exist, and the ppropriate rasidual
error term was used for analysis. Thus the results of this experiment gen—
eralize beyond the particular teachers used.
Table {2 shows the combined claﬂs means, and graph #1 plots these means.
It is quickly ascertained by inspection of graph #1 that chere is ‘a large
difference between experimental anc control groups. It should be;emphasiZed
that these groupslwere not equated at the start of the year. Theéanalysis
was done on post-test scores of students who have participated.gyg_years
in the program; Differences which were not apparent the first year (i.e.
not statistically significant) may well be detectable this year. ;The only
difference in the groups is the two years participation in the program;;
¥, .thua it is reasonable to attribute group differences to the program-- :j;

.:-\'

but after two years of operation.

Consideratian\of Table #3, the ANOVA table, shows that the grades do

:Ef::: ; }
':g;:differ in performance. This is entirely reasonable, as it is certainly

not expected that the 5th~gradera would do~§§ well as (for example) the 7th
' ; '_: m . :

gradersn { - \ | . | _ -h-—_ 6 ::%'::; .




Further consideration of Table #3 shows thatfthere is a significant
treatment effect; thus it can be said that students in the 1ab program
score 31gn1f1cantly better on achlevement a8 measured by this test,

Consideration of ‘the lnteractlon term in Table #3 shows no signi-

- ficant interaction between grade and treatment, indlcatlng that the
f treatmert is equally sucoessful with all grades. While Graph /2

| depicts some 1nteract10n (in that it appears that the 6th grade

¥ experlmental doe s better than expected), it must be concluded that

this is sampllng error which will not ex1st with dlfferent groups.

It should be noted that regardless of whether~or not there exists

_:1nteractlon, t he experlmertal group does better then the control_at

-all levels.




The obvious oost hoc comparisons to meke are with the nrevious

?fyear "data, Table. #4 renroduces the datu for 1ast year--ure-test 70,

. post-test 70--along with the data fortthis year. .Graph 38,b,C depicts

i ghis data.

Although no trend analysis was performed, the data apnear to be

E%linear in neture. While this is to be theoretically expected, with a

;%ga‘n of 1.0 ‘grade 1eve1 ﬁormal, it is cleer that while this is ap-

é?proyimately true for the control group, it is certainly not true for

;éthe experimental group. It appears that the experimental group gains

:jmore than one grade level pnr year, Hathematically, it is said that

ééthe data are 1inear for both grouns, but the slope of the. line is

-

é%greater for the experdmental group than fon.the control group..

Twc effects cen be noted immediately from the g;raph.5
1) The groups were approximately (statistically) eqnal at the
~+  start of the experiment. o
22? Barring any ceiling effect, 1t is to be expected that the
difference between the experimental group amd control group
| to increase linearly each year, ' ;
It appears critical to this writer that 1t be determined if #2
above 1s true. If #2 is correct, it appears beneficlal to euart this
program as early as practical in the schools, in order that the students

reap the benefits each year, If #2 138 not correct, it would seem lm-

' portant to determine how long the program is beneficiel, in order that

.%ment than the control students.

]

. [Kc

; the students Temain in the program for the most appropriste ?ﬂ length
. of time before "switching" fo another. progrem. ;
sumumx: - . | ' :
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gains' made by'tﬁe student s are cumulative, with no "leveling"

.yet occuring.

The effect appégré to be beneficial at all gréde levels{

AU HIRT e

il

weohd A

LTl R? LS LT ¥ SR VALY

§




. SArBALRERTAL

- COMTAOL

TABLE :#1

ﬁeansgﬁyQClasses, Treatment,Zand Grade

.73 '~ Grade 3 Grade 6: Gréde 7

Ciassgl ??55 7.57 Q.49 10,22
- | E n=21 n=24 . -n=23

6,57 8.63 13,82

Class§ , o
: N=22 n=2%5 ;;n=19

W)

. -

Class il i s.25 5,36 18,01
Class 2 i nog 5,10° R
- : S n=15 n=15: n=5

- Class i3 EEEQ 7.57.

TABLE #2

ﬁgans by Treatment and Grade

;%5 Grade 5 Grade 6 Grade 7

g

SXPERTHINTAL | 706 9.05 9.58
: n=43 n=49 n=42

CONTROL 5,09 5,96 . 7 .88
n=41 n=34 n=24

ST
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. - SOURCE
" Treatment

:fGrade

;Residual

- Total

e g e e

N

TABLE #3

. ANALY 15 OF VARIANCE TABLE

SUM OF SQUARES
. 358.97

251.07

fTreatment forade ;ff 20.?5

86.29

716.57

DoFo
1
2

13

[
O
!

T
=

R T T TR T AT TP T

MEAN SQUARE
358.97
125.53
10.13
12@33

f
l
l
}

29.12 .

10.18

.82

.001
.01
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T3l #4

, FAZVIOUS ACHTIVEENT DATA Mequs -

X eig (70) 0S¢ (70)  POST. (71)

Grade b (5) 3.9 5.1

No RN
=

1

‘Grade § (&) LS 5.3

O
O

_fGrnde A (73 ;-56.1 77

- Control

(Y
~J

Grade b (5} h,6 | E 5.1

.2 7.2 7.9

fa
r=
N

N

. Grade & (7)
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Objective: To, determine the degree to which student and teacher attitudes

abbut.science are changed ‘as :é result of teaching science

cohbépts by laboratory techniques.

:to 199. 25

i JMANOVA., It 1is clear from Table #2 that: the

. Student Attitudes

In order to measure poessible changes in student attitude toward science,

~ the Aims—of Scienceq Learning Attitude Scale was administered as a pre—test

in October, 1969, and as a post-test in April, 1970 and this is an empirical

_ scale° that is, it is composed of items which have been demonstrated to

discriminate between two criterion groups-—oae a group of fourth, fifth

and sixth grade chidren identified by teachers as most exemplifying a g

learning attitude related to several of the basic objectives of science-

education, the other a group of fourth fifth, and sixth graders identified

by teachers as least exemplifying such an attitude. It is a Likert -tupe ,

scale, composed oﬁ 28 items each of which is scored from 1-5, and: containing

both pesitive and negative items. Responses to each item are "Very much

like me, something like me, Not sure, Not much like me, Not at all like me. "

High scores indicate a positive attitude. With 'the addition of a 29th

item for this administration, the range of possible scores is 29-145,

Number 29 is a simple obvious item, "Science is one of my favorite subjects."
The attitude;data naturally lend themselves-to a three factor aralysis

of variance,fwith?teachers nested within treatment and groups. A sim- 5

plfying assumption was made (on the basis of the previous year's data)

that there were no'teacher effects independent of the group effects, and

the teacher factor was dropped--leaving a reduced 2 x 3 factorial analysis

of variance, of treatment X grades. The cell means are shown in Table #1

..;:

The within-cell variances were homogeneous with pooled variance equal

The data were analyzed using the pﬁevix sly referred to progrem-q

l!!'

only eignificant effect wss

thi!

-

tlli

treatment; i.e. the experimental grpup scorgd aignificantly better than



1the control group.: There was no&significant grade effect or interaction

effect between grades and treatment.

RINBHIR

The'conclusioﬂ being that students in the experimental condition

'score significantiﬁ better than the control group with respect .to science

: attitude'as measured:by this test; and the effect is totally independent

-

of grade..

Graph 1 plote the cell means in Table #1 by grade. While itiappears

tﬁﬁit there is a "jump" in ‘attitude in grade 7, (indicating grade effect)

; the effect was not sufficiently pronounced to show significance. Graph;

1

-; #2 plots the cell means in Table #1 by treatment. It is clearly shown

:: that the experimental group had higher attitude scores for all groups.;i

The apparent inteﬁaetion is exaggerated by the expanded scale of ﬁhe ordinate
of the graph. ?é % ’ ;

The obvious post hoc comparisons to make are with last year e students

-5(actua11y, the same students--with each group being one year behind this

present grade level). ‘Table #3 reproduces last year's test data (pre and

post) in addition to the data for this year. Recall that last year the

trend was for the students to decline in average gscore as the year pro-
greSSed,-with the experimental group showing less decline than the control
group, thus achieving a net “positive" effect between groups.: Cdmparieon
of the data for the present year with the past year reveals that.this
decline in science attitude (as measured by this test) appears to:be’
continuing, although there is no statistical evidence to support_this-

conclusion. Graph #3a,b,c shows this trend clearly, along with the fact

Eéthat the experimental group is unfailingly above the control group (i e.
éihas a more positive attitude toward science) It appeare 1ike1y that with—
fizééout this program, the students' "attitude toward ecience" would be at the

iif:,i_'gé'control group leval—-i e. lower than it préaently 13. ..ﬁf;'fhnfliﬁt4
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i Attitude Scale.

j. as reflected by thh scale or that the scale

- . P T 1L S

S UMMARY:

b

The experimental group scored significaﬁily better -than the céntrol?

d by the Aims-of—Science

group with respect to science attitude as measure

The effect is independent of grade and grade X treatment

interacticn.

There appears to be a general decline in positive attitude toward

science" over time in both the experimental and control groups. This

decline may indicate that there was no change indicated in the attitudev
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Expérimental

Control

SOURCE

Treatments

Grades

Treatments x Grades Los,87

Brror

Total

ERIC

Aruitoxt provided by Eic:

TARLR 1

KEANS ON STUDENT ATTITUDE. INVENTORY

Grade 5 - Grade 6  Grade 7

100414 100,23 105,00

197,63 97,32 98,80
n:-.:!#l n= 34 n = 20

TABLE #2
ANALYSIS OF VARIANCE TABLE

SUM OF 5Q D.F.
950.13
340,57

R S TR

631,06 224
b6327.63 229

S U T IR

B

98,93 99,02 103.03
85 n=82 1’1:63

MEAN SQ
950,13
170.29
202,94
199.25

101.72
n=135

97.76

n=95

F P
u"t78 303
.86 NS

NN S 1A s St T Tt 5 e R

1k

WAL Lt e
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TAZLTS #3

CERTENTT AT AT e 4 eme g
B T EENY S T A

. 3O S
el em e g Jha Ll;hf..).b JAav iy

- SN v ey s e
LTverinental

srade b (5) 1@@.3 102.2 1.00.1
y/:‘l

srade 6 (7) 107,7 102,5 105,0

Co=mtrol.

Srade it (5) idj.z 96,2 37,6

Grode 5 (6) 160,29 99.1 97.3

N

Srade 5 (7) 102.0 102,5 93, &
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SIMMARY .| -

The analysis b% the compiled data after two years -of operatinnﬁof

the program showed the Following. reésvlts:.

1)

2)

3)

B

5)-

§ grades.Lég

Although the general attitude toward science ﬂacoord'ingi;' t0 the

| attitude scale appears to be declining in both groups, the

experimental group showed a more positive attltude toward science

than the control group.

~ The attitude toward science does not appear. to differ across

v

" The experimental group showed higher achievement test

scores than the control group.

It appears that the control group is making normal"é
progress.;
It appears that the experimentalrgroup is making aboﬁe aberage

gains £Q§performance, that these gains are 1inear and cumulattve.

)
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2, TList schools and/or school districts which have adopted the
aniectives and activitics of the project.

Visits to the project have been made by school rersonnel from
five school districts. At least one schooi'd*striét (Chester County)
is conmitted to estaﬁlish two laboratory tvpe instructional units
at the fourth gradeiievel for the 1671-72 school year. Present plans:
indicate that these will be gradually exranded during the coming school

years as teachers become aware cf the ramifications of the use of the
laboratory techniques in Elementary Schools. Offiéials of the other
four school districﬁé have exuressed an interest in development of
similar prograns but;ﬁo firm plans have been established.

3. Summarize the iﬂfluence of the project.

After one year éf operation the evaluation of the influence of

~the project would béidifficult to measure due to the fact that most
of the activities of;the project have been "in-house™ activities
~desigred to insure éﬁccessful implementation of project activities.
As dissemination activities are expanded, it is expected that the
project will influence other programs and groups to a measurable
extent . Classes in science education and teaching methods at
Winthrop College have visited and observed the program. Teacher s

and administrators from six school districts have visited and ob=-
served classroom procedures and activities. Video tapesare to be
made of classroom activities and will be used in teacher training

at the University of South Carolina Science Education classes.
Articles appearing in major news media have resulted in inguiries for
information from school distri~ts in two states. A ma jor article is

scheduled to appear: in the national publication American Education.

. Inquiries are expectéd to result from this publication.




